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(54) METHOD AND APPARATUS FOR MOUNTING CONDUCTIVE BALLS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent extra conductive 
balls sucked to the lower face of a mounting head from being 
accidentally mounted on a work whereas the conductive balls 
are held on the lower face of the head. 

SOLUTION: A mounting head 22 vacuum-sucks and picks up 
conductive solder balls 1 with suction holes of the lower face 
and carries them to a work in the way of which the head 22 
moves on an optical path L between a light emitting element 
17 and receiving element 18. Extra balls 1A protrude down 
more than the normal balls 1 and hence block the optical 
path L, whereby the balls 1 A are detected. If any extra ball 
1A is detected, mounting of the balls 1 on the work is 
stopped. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] The loading equipment of the conductive ball carry out having prepared a detection means 
detect the extra ball which is the loading equipment of the conductive ball equipped with the 
positioning section of a work, the feed zone of a conductive ball, the loading head holding many 
conductive balls, and the move means to which between the positioning section of the 
aforementioned work and the feed zones of the aforementioned conductive ball is moved for this 
loading head, and adhered to the aforementioned loading head too much accidentally on the move 
way of the aforementioned loading head as the characteristic feature 

[Claim 2] the lower part of the aforementioned loading head — adsorption — many holes form — 
having — this adsorption — a hole — a conductive ball — vacuum adsorption — carrying out — 
holding — moreover, the aforementioned detection means — this adsorption — the loading 
equipment of the conductive ball of the claim 1 publication characterized by being the optical element 
which has the optical path which is not shaded by the hole with the normal conductive ball by which 
vacuum adsorption was carried out. but is shaded with the aforementioned extra ball 
[Claim 3] The process which makes many conductive balls hold on the inferior surface of tongue by 
moving a loading head to the upper part of the feed zone of a conductive ball, and making a vertical 
operation perform there. When the process which is made to move a loading head to the upper part 
of a detection means, and detects an extra ball, and an extra ball are not detected The loading 
technique of the conductive ball characterized by including the process which carries a conductive 
ball on the electrode of a work by moving a loading head to the upper part of a work, and making a 
vertical operation perform there. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment and 
the loading technique of a conductive ball of carrying the conductive ball for forming a bump on the 
electrode of works, such as a chip and a substrate. 
[0002] 

[Prior art] In the manufacturing process of the works with a bump, such as a flip chip, the technique 
using conductive balls, such as a solder ball, as the technique of forming a bump (vegetation 
electrode) in the electrode of a work is learned. Moreover, as technique using a conductive ball, a 
loading head is moved to the upper part of the feed zone of a conductive ball, take up many 
conductive balls in a loading head by making a vertical operation perform on a loading head there, 
subsequently move this loading head to the upper part of a work, a vertical operation is made to 
perform there, and the method of carrying many conductive balls in the electrode of a work 
collectively is learned. 
[0003] 

[Object of the Invention] However, by the above-mentioned conventional technique, in the feed zone 
of a conductive ball, it will be easy to take up an excessive conductive ball (for this excessive ball to 
be called an "extra ball" in this invention), this extra ball will also be accidentally carried in a work, 
and the loading head had the trouble where a poor work will be produced. 

[0004] Therefore, this invention aims at offering the loading equipment arid the loading technique of a 

conductive ball which can cancel that an extra ball is accidentally carried in a work. 

[0005] 

[The means for solving a technical problem] this invention prepared a detection means to detect the 
extra ball which adhered to the aforementioned loading head too much accidentally in the move way 
of a loading head. 

[0006] moreover, the lower part of the aforementioned loading head — adsorption — many holes 
form — having — this adsorption — a hole — a conductive ball — vacuum adsorption — carrying 
out — holding — moreover, the aforementioned detection means — this adsorption — it considered 
as the optical element which has the optical path which is not shaded by the hole with the normal 
conductive ball by which vacuum adsorption was carried out, but is shaded with the aforementioned 
extra ball 

[0007] Moreover, the process which makes many conductive balls hold in the lower part by moving a 
loading head to the upper part of the feed zone of a conductive ball, and making a vertical operation 
perform there, When the process which is made to move a loading head to the upper part of a 
detection means, and detects an extra ball, and an extra ball are not detected The loading head was 
moved to the upper part of a work, and the loading technique of a conductive ball consisted of a 
process which carries a conductive ball on the electrode of a work by making a vertical operation 
perform there. 
[0008] 

[Gestalt of implementation of invention] According to this invention, only the conductive ball of a 
loading head with which the extra ball which adhered to the loading head too much accidentally is 
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detected, and an extra ball was not detected can be candied in a work. 

[0009] Next, the gestalt of enforcement of this invention is explained, referring to a drawing. 
(Gestalt 1 of enforcement) For explanatory drawing of a migration operation of this conductive ball, 
and drawing 4 , the perspective diagram of the detecting element of this extra ball and drawing 5 are 
[ drawing 1 / the side elevation, drawing 2 , and drawing 3 of the loading equipment of the conductive 
ball of the gestalt 1 of enforcement of this invention / explanatory drawing of a detection operation 
of this remains ball and drawing 7 of explanatory drawing of a detection operation of this extra ball 
and drawing 6 ] the partial expanded sectional views of the lower part of this loading head. 
[0010] In drawing 1 . 1 is a solder ball as a conductive ball, and is ****ed by the container 2. 3 is a 
pedestal which lays a container 2. In order to make the interior of a pedestal 3 fluidize the solder ball 
1 in a container 2, an oscillating means to vibrate a container 2, and a gas supply means to send gas 
into the interior of a container 2 are built in it. The brush 4 is ****ed upward by **** of a container 
2. The container 2 and the pedestal 3 constitute the feed zone of the solder ball 1 . 
[001 1] In drawing 1 , 10 is a work, and is clamped and positioned by the clamper 11. The clamper 1 1 
is supported by the brace 1 3 ****ed by the rest 1 2. The clamper 1 1 , the rest 1 2, and the brace 1 3 
serve as the positioning section of a work 10. Between the container 2 and the work 10, the case 14 
which is the stripping section of the solder ball 1 is established. Brackets 15 and 16 are ****ed by 
the both-sides section of a case 14 in drawing 4 . The internal surface of parietal bone of a bracket 

15 is equipped with the light emitting device 17, and the internal surface of parietal bone of a bracket 

16 is equipped with the photo detector 18. The light emitting device 17 and the photo detector 18 are 
connected to the detecting element 20 through the cable 19. The detecting element 20 is connected 
to the control section 21. L is the optical path of the light irradiated toward a photo detector 18 from 
a light emitting device 17. This light emitting device 17 and photo detector 18 constitute the 
detection means of an extra ball. 

[0012] In drawing 1 , 22 is a loading head. The loading head 22 is held at the lower part of a box 23, 
The motor 24 is formed in the upper part of a box 23. If vertical-movement meanses, such as a feed 
screw driven on a motor 24, are built in the interior of a box 23 and a motor 24 drives, the loading 
head 22 will perform a vertical operation, it is shown in drawing 7 — as — the lower part of the 
loading head 22 — adsorption — the hole 25 is ****ed in large numbers the loading head 22 is 
connected to the pneumatic-pressure unit (outside of drawing), and a pneumatic-pressure unit drives 
^ — adsorption — the solder ball 1 is dropped by carrying out vacuum adsorption of the solder ball 1, 
and holding it to a hole 25, and canceling a vacuum adsorbed state 

[0013] adsorption — a hole 25 will be held in this concavity 25a, if it has concavity 25a of the shape 
of a taper which can be held only one piece and the solder ball 1 is normally adsorbed in the solder 
ball 1 On the other hand, since extra ball 1A adheres to inferior-surface-of-tongue 22a of the loading 
head 22, without holding in a concavity, a difference of elevation is made by it between the solder 
balls 1 adsorbed normally. It enables it to detect extra ball 1 A in distinction from the solder ball 1 
adsorbed normally with the loading equipment of the conductive ball of the gestalt 1 of enforcement 
by using the difference of elevation of the normal solder ball 1 and extra ball 1A. 
[0014] The box 23 is held at the oblong move table 26 as a move means. The feed screw device is 
built in the move table 26, and if a motor 27 drives and a feed screw device operates, the loading 
head 22 will move horizontally between a container 2, the case 14, and the works 10. 
[0015] The loading equipment of this conductive ball is constituted as mentioned above, and explains 
an operation below, moving the loading head 22 to the upper part of a container 2, and performing 
down / elevation operation in drawing 1 , there — adsorption of the lower part — to a hole 25. 
vacuum adsorption of the solder ball 1 is carried out, and it is taken up Drawing 7 shows the lower 
part of the loading head 22 which took up the solder ball 1 . it illustrates — as — each adsorption — 
although vacuum adsorption of the one solder ball 1 is carried out, respectively, by this drawing 7 , 
excessive one conductive ball (extra ball) 1A has adhered to the hole 25 If this extra ball 1A is carried 
in a work 10, since a work 10 will become a defective, don't carry extra ball 1A in a work 10. in 
addition, adhesion of the solder balls according [ the cause of occurrence of extra ball 1 A ] to static 
electricity and adsorption — it is the vacuum leakage of a hole 25 etc. 

[0016] Now, in drawing 1 , the loading head 22 which took up the solder ball 1 is moved to the method 
of the right toward a work 10 (also see drawing 2 ). At this time, the loading head 22 passes through 
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the upper part of a brush 4. and the upper-limit section of a brush 4 is ****ed on the solder ball 1 
held on the inferior surface of tongue of the loading head 22. the adsorption among the solder balls 
shown in drawing 7 — although it does not fall even if a brush 4 ****s, since vacuum adsorption of 
the normal solder ball 1 by which vacuum adsorption was carried out directly correctly is carried out 
strongly and it is held at the hole 25, since extra ball 1 A is held by the weak force by static electricity 
etc., if it is ****ed to a brush 4, it will fall, and is collected by the container 2 In addition, while 
transporting the solder ball 1 to a work 10, if a brush 4 is formed in the move way of a loading head 
and it is made to make a brush 4 **** on the solder ball 1 like the gestalt of this enforcement, extra 
ball 1 A is dropped simply and can be removed. Moreover, by forming a brush 4 in a container 2. extra 
ball 1 A which fell with the brush 4 is recoverable in a container 2 as it is. 

[0017] Subsequently, the loading head 22 passes through between a light emitting device 17 and the 
photo detectors 1 8, as shown in drawing 5 . Although optical-path L is not shaded by the solder ball 1 
with the normal level of the loading head 22 as shown in drawing 5 and drawing 7 , it is set as the 
height shaded by extra ball 1 A which projects more below than the normal solder ball 1. Of course, 
the level of the loading head 22 drives a motor 24. and performs it. As mentioned above, although 
**** fall of the extra ball 1A is carried out with a brush 4, **** fajj is not necessarily successful and 
has the case where extra ball 1A is carrying out residual adhesion still more as shown in drawing 5 
and drawing 7 . Such extra ball 1 A is detected by shading optical-path L 

[0018] Thus, when extra ball 1A is detected, there is the various correspondence technique and the 
some are explained below, the 1st technique stopping the loading head 22 in the upper part of a case 
14, and operating a pneumatic-pressure unit (outside of drawing) to an opposite direction first, there 
— adsorption — by blowing off air from a hole 25, or canceling a vacuum adsorbed state, a case 14 is 
dropped and all the solder balls 1 and extra ball 1 A which the loading head 22 holds are collected And 
the loading head 22 is returned to the upper part of a container 2, and a pickup operation is redone. 
[0019] As the arrow heads Q1, Q2, and Q3 show drawing 2 , the 2nd technique returns the loading 
head 22 to the upper part of a container 2, as the arrow head Q4 shows, moves the upper part of a 
brush 4 again, and redoes **** fall of extra ball 1 A by the brush 4. 

[0020] The 3rd technique returns the loading head 22 to the upper part of a container 2, drops the 
loading head 22 there, makes the inferior surface of tongue of the loading head 22 rush in into the 
layer of the solder ball 1 ****ed in large quantities by the container 2, and fails to shake extra ball 1A 
compulsorily by making longitudinal direction carry out the scrub operation of the loading head 22 by 
carrying out the right reverse drive of the motor 27 in the status. As men;tioned above, extra ball 1 A 
is removable by various technique. n\ 

[0021] Now, the loading head 22 from which extra ball 1 A was removed is moved to the upper part of 
a work 10 in drawing 1 . Then, the loading head 22 downs and lands the solder ball 1 on the electrode 
of a work 10. Next, if the vacuum adsorbed state of the solder ball 1 is canceled and the loading head 
22 is raised, the solder ball 1 is carried on the electrode of a work 10. The work 10 with which the 
solder ball 1 was carried is sent to a heating furnace (outside of drawing), heating melting 
solidification of the solder ball 1 is carried out, and a bump is formed. In addition, flux is required in 
order to carry out heating melting of the solder ball 1. Flux is applied by the means not to illustrate on 
the inferior surface of tongue of the solder ball 1 held on the inferior surface of tongue of the loading 
head 22, or the electrode of a work 1 0. 

[0022] Now, as mentioned above, if the loading head 22 carries the solder ball 1 in a work 1 0, the 
loading head 22 will return to the upper part of a container 2. Drawing 6 shows the loading head 22 
which passes through a case 14 top during this return. IB is a solder ball (a "residual ball" is called 
hereafter) which remains on the inferior surface of tongue of the loading head 22. Residual ball 1 B 
fails in loading to a work 1 0. and carries out residual adhesion on the inferior surface of tongue of the 
loading head 22. 

[0023] This residual ball 1 B will be boiled if optical-path L is shaded, and it is detected more. In 
addition, by driving a motor 24, by making a return trip lower than an outward trip for the height of the 
loading head 22 slightly, or making a case 14 high slightly by the lifter outside drawing, optical-path L 
can be made to be able to shade by residual ball 1 B, as shown in drawing 6 , and this can be 
detected. 

[0024] When residual ball IB is detected, since the previous work 10 is a defective with an 
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insufficient solder ball, it fills up the solder ball 1 by the special recovery means on the electrode in 
which it removes from a line or the solder ball 1 does not exist, moreover, drawing 6 — setting — 
adsorption of the loading head 22 — by blowing off air from a hole 25, residual ball IB drops a case 
14 compulsorily, and is collected Subsequently, this loading head 22 returns to the upper part of a 
container 2, and the operation mentioned above is repeated. 

[0025] (Gestalt 2 of enforcement) Drawing 8 is the side elevation of the loading equipment of the 
conductive ball of the gestalt 2 of enforcement of this invention, and drawing 9 is the light-and- 
darkness picture image view of this camera. It is the light source with which 30 irradiates a camera 
and 31 irradiates lighting light upwards, and it changes to the above-mentioned light emitting device 
17 and the photo detector 18, and the move way of the loading head 22 is prepared caudad. It moves 
to the upper part of this camera 30, and the loading head 22 which took up the solder ball 1 in a 
container 2 is observed with a camera 30. 

[0026] Drawing 9 shows the picture image which came to hand with the camera 30, If the solder ball 1 
is the sphere of a glossy metal and light is irradiated from a lower part, since only the light which 
carried out incidence will be strongly reflected in the pin center.large below and it will carry out 
incidence to a camera 30, only the sensor of the solder ball 1 is observed brightly. In addition, the 
inferior surface of tongue of the loading head 22 is made into which black dark color so that it may be 
observed black with a camera 30. In drawing 9 , the normal picture image of the solder ball 1 and lA' 
of 1 ' are the picture images of an extra ball. Therefore, by analyzing this picture image by the 
common knowledge image processing technique, presence of extra ball 1 A is easily detectable. 
[0027] (Gestalt 3 of enforcement) Drawing 10 is the side elevation of the loading equipment of the 
conductive ball of the gestalt 3 of enforcement of this invention, and drawing 1 1 is a said-division 
part side elevation. 32 is a laser unit, it changes to the above-mentioned light emitting device 1 7 and 
the. photo detector 18, and the move way of the loading head 22 is prepared caudad. 
[0028] Laser spot light is irradiated from the laser unit 32, and if the scanning of this laser spot light 
is carried out all over the inferior surface of tongue of the loading head 22 and the reflected light is 
**5Mced, a level distribution of the inferior surface of tongue of the loading head 22 is detectable. 
Since extra ball 1A is projected more below than the normal solder ball 1, it can check the existence 
of extra ball 1 A easily by analyzing this level distribution with common knowledge analysis technique. 
[0029] You may also perform a detection of residual ball 1 B which still various design changes are 
possible for this invention, and is shown in drawing 6 in the laser unit 32 shown in the camera 30 
shown in drawing 8 , or drawing 10 . Moreover, as a conductive ball, a golden ball etc. can be used 



[Effect of the invention] According to this invention, only the conductive ball of a loading head with 
which the extra ball which adhered to the loading head accidentally is detected, and an extra ball was 
not detected can be carried in a work. Moreover, a detection of the residual ball which remains after 
carrying a conductive ball in a work can also be performed easily. 



[Translation done.] 



\ besides a solder ball. 
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